When an emergency medicine physician evaluates a child with abdominal pain and a history of appendectomy, appendicitis is often excluded from the differential. We present a case of a 16 year-old boy who developed stump appendicitis 3 years after laparoscopic appendectomy. Knowledge of this rare phenomenon in children can lead to timely diagnosis and avoid the significant additional morbidity associated with perforation of the stump. 
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Abstract:
When an emergency medicine physician evaluates a child with abdominal pain and a history of appendectomy, appendicitis is often excluded from the differential. We present a case of a 16 year-old boy who developed stump appendicitis 3 years after laparoscopic appendectomy. Knowledge of this rare phenomenon in children can lead to timely diagnosis and avoid the significant additional morbidity associated with perforation of the stump.
Thousands of children are diagnosed annually with acute appendicitis most commonly caused when the appendiceal-cecal junction is obstructed from a fecalith, malignancy, ingested foreign body, or lymphoid hyperplasia [1] [2] [3] [4] . For most children, an appendectomy is curative and they remain symptom free for the rest of their life; however, complications can occur.
Wound infection, bleeding, intraabdominal abscess, small-bowel obstruction, adhesion formation, stump appendicitis, or malignancy in the appendiceal stump can affect the postoperative patient [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
Case Report
A 13 year-old-boy presented to the Emergency Department with the typical signs and symptoms of appendicitis. He had a mild leukocytosis with a white blood cell count of 15,000.
A computed tomography (CT) scan was consistent with acute appendicitis (Fig. 1) . A laparoscopic appendectomy was performed for an acutely inflamed but non-perforated appendix ( Fig. 2 and 3 ). On pathologic examination, the specimen was 6.5 cm in length and histology was consistent with appendicitis. No fecalith was found. The patient had an uneventful recovery and was discharged home on the day after surgery.
Three years later, at the age of 16, the patient presented again with acute right lower quadrant pain similar to his prior presentation. Physical examination revealed a soft abdomen with mild right lower quadrant tenderness, and white blood cell count was 12,000. A CT scan
showed an enhancing appendiceal wall with and fat stranding (Fig. 4) . Due to the possibility of stump appendicitis, diagnostic laparoscopy was performed, revealing an inflammatory mass densely adherent to the cecum (Fig. 5) . Difficulty visualizing the appendiceal-cecal junction necessitated a conversion to an open procedure. The inflammatory stump was non-perforated and dissected free of the cecum. The pathologic specimen measured 2.5 cm in length with microscopic features of acute suppurative inflammation and focal mural abscess formation.
Again, the patient recovered uneventfully and was discharged home, with no complications at one month follow-up.
Discussion
Stump appendicitis is a rare complication of appendectomy, with 61 cases reported since the first case in 1945 [11] . It is caused by residual appendiceal tissue after appendectomy that undergoes repeated episodes of inflammation, resulting in a recurrent appendicitis with symptoms indistinguishable from primary appendicitis [5] [6] [7] . The most concerning complication of stump appendicitis is perforation into the peritoneum, which places the patient at a high risk for a severe infection [3, 6, 9] . The inflammatory process can involve the ileum or cecum, and this may require a ileocecectomy or even an ileostomy [3, 6, 10] . A delay in diagnosis usually occurs with stump appendicitis leading to a 60% rate of perforation compared to a 30-40% perforation rate overall for appendicitis in children and 17% for adults [3, 11] .
Stump appendicitis can occur at any time after the original appendectomy (2 months to 40 years) when excess appendiceal tissue is left behind [1, 3, [8] [9] . A stump greater than 1 cm has been suggested to increase the probability of recurrence [8] . The residual tissue is usually the result of misidentification of the appendiceal-cecal junction at the original operation, which is the optimal location for resection [5, [7] [8] [9] . Extensive inflammation that shortens the appendix, inadequate surgical exposure, or variation in normal anatomy of the appendix can contribute to misidentification of this junction [3, 5] . Other related but rare causes of recurrent symptoms are a duplicated appendix or an infected appendix epiploica [1, 3] . The incidence of stump appendicitis may be increasing due to the greater use of laparoscopy [1, 3, [9] [10] . This is controversial, but could be due to difficulty viewing the appendix in three dimensions, since there is no direct tactile feedback, and because there is a smaller field of vision [1, 3, 9, 11] .
A diagnosis of stump appendicitis should be considered if, after appendectomy, the patient continues to have right lower quadrant pain or peritonitis without a known cause or has recurrent similar symptoms [8] . Other signs of an infected stump are a non-healing wound infection or if a fistula or inflammatory mass develops at the incision site [8] . If any of these conditions are present, an abdominal and pelvic CT can be helpful to identify the presence and length of the stump, a retained appendicolith (fecalith), or a postoperative abscess [3, 6, 8] .
However, if an appendiceal stump is found incidentally on a CT scan in an asymptomatic patient, observation alone is appropriate [3] .
In conclusion, the diagnosis of appendicitis can become a diagnostic dilemma if the patient has a history of an appendectomy. Awareness of stump appendicitis can prepare emergency medicine physicians and pediatricians to consider this diagnosis sooner, which may prevent subsequent complications. 
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